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T H E 

INTRODUCTION. 

AMONG the various Branches of Phi* 

lofophy, the Science of Opticks, feems 

for fome years paft to have been one 

of the favourite Entertainments of the Learn¬ 

ed : The Phasnomena of this Curious part of 

mixt Mathematicks, affords us a moll no¬ 

ble Difplay of the Works of Nature. 

During the laft and prefent Century, every 

Artift has met with a moft favourable Recep¬ 

tion, who has attempted the Improvement of 

any Inftrument tending to the advancement of 

Agronomical, or other Optical Difcoveries; 

and as few are fo perfect, as not to admit of 

confiderable Amendments, our firft Endeavour 

was fome time ago to remedy fome Imperfec¬ 

tions we obferved in the Refracting Te- 

A 2 LESCOPE, 
l 
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lescope, which we foon effected to our own, 

great Satisfadion j and it has likewife been fa¬ 

voured with the Approbation of the bed: Judges 

in Theory, as well as of thofe Gentlemen whole 

Naval, or Military Capacity, has made 

them more than ordinary Converfant with the 

Ufe of it: This Improvement *tis certain is of 

no fmall Confequence towards the Compleatnefs 

of the Inftrument, and we doubt not, but upon 

every Tryal, will carry with it its own Evi¬ 

dence, as it is founded on the jufteft Princi¬ 

ples, and Rules of Opticks. 

This Succefs in the Telefcope encouraged 

us to the Examination of another Inftrument, 

no lefs ufeful, as well as entertaining, viz. the 

Microfcope.-*-lt is a Maxim in Philofophy, 

that Nature is never more perfed, and entire, 

than in the Minuteft Objeds: The Microf¬ 

cope being adapted to fuch Objeds, opens to 

US a world of wonders, fome of which would, 

wholly efcape the Eye, and others at beft ap¬ 

pear confufed and indiftind. 

It would be tedious to take particular notice 

of the feveral kinds of Microfcopes that have 

been invented, they may in general be re¬ 

duced to thefe two, viz. the fimple, and 

compound, 
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compound, the laft of which, from its being 

of more general Ufe, and taking in a larger 

Objed at one view, than a Angle Lens of the 

fame Magnifying Power can do, has been moll 

univerfally, as well as defervedly effeeraed j 

and notwithflanding the many alterations at 

different times made in the Structure of this 

Inftrument, yet on a more nice Examination 

we found it capable of very confiderable Im¬ 

provements. 

The chief Excellency of any Microfcope? 

confifts in the Degree of the Magnifying 

Power under which the Objeds may be leen 

with Diftindnels j and the ready, and moft 

convenient placeing, the Qbjed to be viewed. 

With refped to the firft of thefe ; in the Struo* 

ture of our new Microfcope, we have load par¬ 

ticular regard, to the moft advantagious fftua-* 

tion of the Glafles, and have been able to re¬ 

medy foriit Imperfedions, which though to 

be found in all Microfcopes hitherto made, 

had efcaped being taken notice of, by which 

means the Objed is rendered more diftind 

than in any other, as we fhall be ready to fa- 

tisfy any curious Perfon deffrous of making 

the Comparifon. 
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For the more convenient placeing the Ob¬ 

jects to be viewed, we have contrived the 

Stage on which they are to be placed, very 

different, and much more ready for ufe than 

any other j and by making it move on the 

Pillar, to which the Microfcope is fixed, the 

Objedt is much eafier brought to the proper 

Focus of the feveral different Lenfes; and the 

many illconveniencies which by experience 

has been found to attend the moving the Body 

of the Microfcope for that purpofe, are hereby 

prevented. 

In order to render it the more Portable, we 

have contrived, that the Microfcope, together 

with its whole Apparatus fhall be contained 

in a Box not exceeding twelve Inches in 

Length, five Inches in Breadth, and three In¬ 

ches in Depth, and which ferves as a Bafe, 

or Stand, to fupport the Inftrument, being 

made fo as to be put together with the great- 

eft eafe and readinefs imaginable, and upon 

the whole we flatter ourfelves, it will be 

found in many refpedts to excell any Inftru¬ 

ment of the Kind yet Extant, but, as Expe¬ 

rience is the beft Proof how far thefe Altera¬ 

tions 
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tions have been attended with the defired 

Succefs, we fhall with the greateft readinefs 

gratify the Curiofity of any ingenious Gen¬ 

tlemen who are defirous of making the Corn- 

par iion, and humbly fubmit it to their Judg¬ 

ment, being their 

Moji Obedient and very 

Humble Servants 

JAMES MANN, 

JAMES AYSCOUGH. 
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THE 

DESCRIPTION, &c. 

A. 13 Eprefents the Box, in, which is contain- 
cd all the Apparatus, when packed up 

for Carriage, and is the Bafe or Stand, to fup- 
port the Inftrument when ufed for Obfervati- 
ons. On the Top of this Box is fattened a 
Brafs Plate or Dovetail, which the Bafe of the 
Brafs Pillar B Aides on, and is thereby firmly 
fixed. 

Note, In order to preferve the Edges of the 
Dove-tail from being bruifed, there is a 
Brafs Plate Hides over it, which mutt be 
taken off before the Pillar can be put on. 

C. The Body of the Microfcope, which fixes in 
a circular Collar, at the Top of the Pillar at 
a a, and is taken in and out at pleafure : Care 
mutt be taken, when ufed, to fix it in tight. 

D. Is an Horizontal Plate, or Stage, on which 
any of the Parts for holding Obje&s for Ob- 
fervation are placed : This Stage, for the con- 
veniency of packing, is taken off, and on, 
with eafe at by and being much eafier in its 
motion for adjufting, than the large Body, it 
is therefore fixt to a fquare Brafs Collar E, 
moving up and down the Pillar. The Body C 
being firmly fixt without any motion. On the 
Top of the Stage is a thin round Plate, under 
which the Ivory Sliders mutt be placed, it be- 
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ing made with a proper Spring, fo as t» give 
way for thgir Reception ; and under the Stage 
is a proper Cavity for to hold a Glafs Tube, 
which fprings in the fame manner. 

F. Is a femicircular Brafs Frame, holding a Con¬ 
cave and plain Glafs, which by placing at a 
proper Angle receives a Light from the Sky 
or Candle, and throws it upwards on the Ob¬ 
ject fixt on the Stage to be examined : The 
Stem of the Semicircle mutt be fixt in one of 
the Holes in the Pillar at i. 2, as the Ob- 
ferver ihall find molt requifite.-The three 
greateft Magnifiers will probably require it 
at 1. 

G. A double Convex Lens, which turning on 
two Screws, tranfmits light to affift in illumi¬ 
nating Opake Objects. The long Cylindrical 
Part c, is placed in the fpring Tube d, fattened 
to one Corner of the Stage. 

H. Is an Ivory Slider with four Holes, in which 
any very minute Object may be confined be¬ 
tween two piece of Mufcovy Tales or Ifin- 
glafs. Of thefe the Curious may be fupplied 
with what number they pleafe, eight only are 
fold with the Microfcope, fix of which are 
filled with Qbjeds, and are numbered 1, 2, 3, 
4, 5> 7> 8, and contain the following Ob¬ 
jeds, beginning with the Hole next the lharp 
End of the Slider. 
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N® 3. 

ft* 4, 

N® 5, 

m 69 

Ka 7 and 8, are without Objedts, for the 
viewing the Animalcula in Liquids, €sfr. 

. or to put in Obje&s occasionally, 
I? M 
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J. A Brafs Pan, whereon to fallen Gudgeon or a 

any fmall Filh, to fee the Blood circulate in its 
Tail. In order for this, the Tail of the Filh 
mull be fpread a-crofs the oblong Hole e, at 
the fmall End of the Pan: Then flipping the 
Button / into the Slit£, through one Corner 
of the Stage, the Spring at the bottom of the 
Stage will fix it fteady for viewing. The Filh 
mull be tied on with a Ribband, to prevent its 
ftruggling. 

K. Is a Glafs Tube, which for viewing the Cir¬ 
culation in a Frog, or Newt, is more conveni¬ 
ent, becaufe the Objeft is more eafily con¬ 
fined. In a Newt or Eel, the Tail is the bell 
Part; but in a Frog, the Web only between 
the Toes can be viewed, no other part being 
enough tranlparent: When the Objedl is well 
expanded in the infide of the Tube, Hide it 
through the Cavity under the Stage, and bring 
the part to be viewed exa&ly under the Mag¬ 
nifier. There are feveral of thefe Glafs Tubes 
of different fizes, and the more confined the 
Creature is, the eafier he is managed, and the 
quieter will lie to be examined. 

A Frog is reprefented in the Tube, to Ihew 
the Pofition it Ihould lie in. 

h. A long Wire, with a Worm at one End to 
pull out the Cotton kept in the Tubes to 
prevent their breaking, and likewife to clean 
the Tubes when foul, by winding fome Cot¬ 
ton round the Worm, and rubbing it about 
within them. 

L. Is a Brafs Cell that contains a fmall Lens, 
which is called the Magnifier: This fcrews on 

B 2 to 
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to the 'End of the Brafs Snout at kt There 
are fix of thefe Glafies belong to the Mictof- 
eope, of fo many different Focus’s, or de¬ 
grees of magnifying Power, and are each ufed 
occafionally, according to the fize of the 
Objedt to be examined, which muff be left 
to the Judgment of the Obferver. 

M. A Brafs Cone to fatten in the Shank under¬ 
neath the middle of the Stage* The principle 
Ufe of this Cone is, when any very tranfpa- 
rent Objedts are viewed with the firft, fecond, 
or third Magnifiers: For Experience fhews, 
that by intercepting fome part of the oblique 
Rays reflected from the Concave Looking- 
Glafs, fuch Objedts are rendered much more 
diftindt; particularly in viewing the Circula¬ 
tion of the Blood, of which, in all other Micros¬ 
copes hitherto made, there was no Contrivance 
for to ufe this, in that curious Observation. 

N. Is a hollow Cylinder with its fides open, to 
the End of which, is fcrewed a Concave 
Silver Speculum /, having a round Hole in the 
middle of it. This Cylinder Aiding over the 
Snout of the Microfcope and the top Edge 
fet to the Mark corresponding with the Mark 
on the Magnifier ufed, a ftrong Light be¬ 
comes refiedted from the Silver Speculum on 
any opake Objedt under Examination, The 
Concave or plain Mirror in this, as well as in 
all other Observations, may be either of them 
ufed, as you find by Experience beft anfwer. 

The Silver Speculum is in an Ivory Box, to 
prevent its tarnifhing. 

O: A long Steel Wire, with a pair of fpring 
Tongs 
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Tongs at one End, to hold a Leaf or fmall 
Infedt •, at the other End is a point to ftick 
any Object on. This Aides backward and 
forward in a fpring Tube », faftened to a 
Joint with a fhort Shank o, that puts into a 
round Hole of the Slit in the Stage at g. 

P. A little block of Ivory, white at one end, 
and black at the other, for Objects to be placed 
on according to their Colour, with a Hole 
through the middle to ftick it on the Point 
of the Wire O. On this Block, Salts, Sands, 
or other fmall opake Bodies are to be laid, or 
ftuck on with Gum, in order to be viewed, 
with the Afliftance of the reflecting Light 
from the Silver Speculum. It is made thus 
fmall, that it may obftrudt as little as poffi- 
ble, the Rays thrown up from the Concave or 
plain Looking-Glafs. 

Q. A round Cell or Box to confine fmall In¬ 
fers between two Glafles, one of which is 
concave, the other plain. This Cell is to be 
placed over the Hole in the Center of the 
Stage, firft having the Hole covered with the 
plain Glafs g, you muft move it about till you 
bring the Objedt exactly under the Magnifier. 

R. A concave Glafs, wherein to place a Drop 
of any Liquid occafionally to be examined. 

S. A GJals Cylindrical Aiallow VefiTel, for hold¬ 
ing a Tea-fpoonful of Water, to view the 
larger Kinds of Objefts, as the Polype, or 
fuch like. 

T. A Hand-Magnifier, very ufeful for preparing 
Objects for the Microfcope, or fof the ex¬ 

amining 
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atnining Coins, Medals, or engraving of apy 
kind. 

V. An Ivory double Box with Covers ferewing 
on at each End; in this is contained a num¬ 
ber of Ifinglafs, and Rings of Wire to faften 
them in the Sliders. 

W. A pair of Forceps or Nippers, for taking 
up, or adjufting any Objeft, to be examined. 

X. A foft hair Brufh to clean the Glaffes, or take 
up a drop of any Liquid to lay on the Sliders. 

Having thus deferibed every particular part of 
the Apparatus, it will be necefiary we fhouid give 
fome Direftions for the Method of viewing any 
Objedt ; in which we will be as particular, tho’ 
as concile as poffible. 

Suppofe you would view any Object in an 
Ivory Slider, thru ft the Slider under the circular 
Brafs Plate, on the Top of the Stage at r, one 
End of the Slider is made fharp for that purpofe \ 
having the Objedt placed in the Center, and ex¬ 
actly under the Magnifier, Aide the Stage D up 
or down, till the upper Edge of the fquare 
Collar E is exadt to the Mark on the Pillar cor- 
refponding with the Mark or Number of the 
Magnifier you then ufe ; for inftance, fuppofe 
your Magnifier N° 2, you muft then Aide the 
Collar E, till the upper Edge comes to the Fi¬ 
gure 2 on the Pillar, there you fix it tight by a 
turn of the Button 3, having then directed your 
Light from the Glafs F, fuppofe your Object 
Alould not be quite diftindt, then by a fmall turn 
of the Button 4 one way or the other, you find 
the exact Focus, and fee the Objedt clear and 
perfedt. 

But 
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But if you examine any Objed either on the 

Steel Wire O, or in the Glafs Tube K, the Fi¬ 
gures on the Pillar are not to be regarded, be- 
caufe the SteeifWire Hands higher on the Stage, 
and the Tubes imderneath -,fo that your Sight and 
Judgment rauft guide you in this, by moving 
the Stage up or down till you come nearly to the 
Focus, and then by the Afliftance of the ad- 
jufting Screw, as before, you’ll fee the Objed 
diftind. The fame mull be obferved when 
you ufe the Concave R, the Glafs VefTel S, or 
the Filh-pan I, as a fmall Experience will pre- 
fently fhew. * 

If you would view an opakc Objed, fit the 
little Block P on to the End of the Wire O, and 
if the Objed be white place it On the black, if 
black on the white fide: Then put the Cylinder 
N (with the Silver Speculum l at the End of it) 
over the Snout of the Microfcope ; bring the 
top Edge of the Cylinder to the Figure on the 
Snout, anfwering to the Figure of the Magnifier 
you ufe, then Aide the Collar E up or down till 
you fee the Objed tolerably clear, fix it-tight by 
the Screw Button 3 as before direded, and then 
bring it exadly to the Focus by the adjufting 
Screw 4. If your Objed is large, fuch us. a com¬ 
mon Fly, this Contrivance does not fo well an- 
fwer, but the Convex Lens G muft be made 
ufe of, by a Light being thrown through it, front 
the Sky or Candle. 

It will be needfary, for the more diftindly 
viewing any Objed, that care be taken the Glaf- 
fes are kept very clean, which may be done by 
wipeing them with a clean linnen cloth, having 
firft breathed on them, or dipped them in Spi¬ 
rits of Wine. 

A DE- 
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A 

DESCRIPTION 
O F T H E 

Solar, ©r Camera-obscura 

MICROSCOPE, 
* 

As properly adapted to be ufed with the M i« 

(Proscope, defcribed in Plate I. 

Contrived by 

JAMES MANN 
AND 

JAMES AYSCOUGH. 

A B. AB. (in Plate 2.) A Circular Frame of 
j[ Brafs, which by the 

Afliftance of the two Nutts C C, and the two 
Screws DD, is fattened firmly to a Win¬ 
dow-Ihutter, . a Hole being firft made, to let 
that of the Brafs Circle B B eafily through, and 
the two Nutts C C being fixt in the Shutter, 
by four little Iron Screws, the Looking-glafs 
E E is fixed to the circular Piece of Mahogany, 
by means of a Brafs Wire going through the 
Joint, which is taken in and oat at Pleafure. 
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At the bottom of the Looking-GIafs is a Brafs 
Nut or Joint with a hollow Screw, that re¬ 
ceives the Iron male Screw, which goes through 
the Mahogony ; this muft be firft fcrewed in 
before the Brafs Pin is put through the Joint. 
This being done, and the Brafs Circle fattened 
to the Shutter, with the Looking-glafs on the 
Outfide, fcrew the Tube F F covered with 
Black into the Brafs Collar, provided for it in 
the circular Piece of Mahogony: The Lens on 
the Outfide is about twelve inches Focus, 
and a proper diftance for Things that have no 
Life, is commonly at about ten Inches, but 
it muft be fhortened for living Objeds, till they 
can well fuftain the Heat -, therefore pull out 
the Brafs Drawer G to one of the Marks 
made thereon, as you find moft neceflary. 

The Brafs Knob or Button H is the Head of a 
Screw which goes through the Mahogony Piece, 
and has a Communication with the Looking- 
glafs, which by fcrewing or unfcrewing, ele¬ 
vates or deprefies the Glafs to the Altitude and 
Situation of the Sun. This Button ferves alfo for 
a Handle to move round the circular Piece of 
Mahogony to which the Glafs is likewife fixed, 
and by which two Motions the Sun’s Rays are 
thrown in a dired Line through the Tube, and 
form a round Spot of Light on the Screen. 

Things being thus prepared, take the Hollow 
Cylinder N (in Plate i.) and Aide it on the 
Tube K, till the upper Edge is exad with the 
Mark of that Tube, correfponding with the 
Mark or Number of the Magnifier made ufe on, 
which Magnifier muft be fcrewed. on to the End 
of the Cylinder N. Then thruft the Slider (in 
which your Objed is placed) into the Conveni- 

C ency 
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ency made for its Reception at the End of the 
Tube K. If the Objedt does not appear quite 
diftindt, a fmall Turn or two of the Screw to 
which the Magnifier is fixed, will adjuft it to a 
very great exadtnefs. 

Obfervation muft be made, that as the Sun is 
in continual Motion, it will be required often to 
have the Looking-glafs moved like wife ; which 
by a little Pradtice is eafily done to the greateft 
Nicety ; for the Diftindinefs of the Objedt de¬ 
pends greatly on the Sun’s Rays, being thrown 
exadtly through the fmall Lens, which a fmall 
Turn of the Button H will eafily do. 

The propereft Magnifiers For this Ufe is the 
Firft and Second. 

This Apparatus anfwers the purpofe for a Ca- 
mera-Qbfcura, much preferable to the Ball and 
Socket ; as by the Affiftance of the Looking- 
glafs, Objedts are received at any Angle, and 
thrown in a diredt Line ; and if the Objedt is un¬ 
derneath the Looking-glafs, it is thrown on the 
Screen eredt. The Tubes (in this Experiment) 
are not made ufe on, and the Objedt Lens muft 
be placed in the Brafs Cell next the Looking- 
glafs, the other being firft taken out. 

FINIS. 
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JAMES MANN 
AND 

JAMES AYSCOUGH. 

OPTICIANS, 

At the Sign of Sir Ifaac Newton and Two Pait 

of Golden Spectacles , near the Weft-End of 

St. Paul’s, London. 

MAKE and Sell, Wholefale and Retail, the 
fineft Chryftal Spectacles, ground upon 

Brais Tools (approved by the ROYAL SOCIETY 
and the greateft Mathematicians) fet in Gold, Sil¬ 
ver, Tortoifefhell, Horn, Leather, and all man¬ 
ner of ways that are molt convenient and beauti¬ 
ful. Alfo curious Reading Glafies of Rock 
Chryftal, or the whiteft Flint, contrived to turn 
into Cafes of various Kinds, to be carried in the 
Pocket without Trouble or Damage. Likewife 
Spectacles of true Venetian Green-Glafs. 

They make Concaves for Myops or Short- 
lighted Perfons, which are fo nicely adapted to 
every Degree of Short-fightednefs, and by fo re¬ 
gular a Method, that Perfons, after being once 
fitted, may at all times be furnifhed with them 
(though at ever fo great a diftance) as exaCt as if 
prefent. 

REFLECTING TELESCOPES on the Prin¬ 
ciples of Sir Isaac Newton, and Mr. Gregory, 

made with the greateft Accuracy, and the Appa¬ 
ratus 



ratus finifhed aftd adapted in fo compleat a Man- 
ner, as renders the Ufe of them pleafant and eafy. 

MICROSCOPES fitnple and compound (with 
great Improvements on the latter) which magnify 
to io great a Degree, that the Circulation of the 
Blood in Animals, the Animalcula in Fluids, and 
the Farina of Vegetables, with many other Phe¬ 
nomena, otherwife imperceptible, are clearly dif- 
covered.--Alfo an Improvement of the Ap¬ 
paratus of the folar Microfcope, which by the 
Juftnefs of its Motions, renders it much eafier, as 
well as more advantagious for ufe, than any yet 
extant. 

PRISMS for demonftrating the furprizing The¬ 
ory of Light and Colours; Camera Obfcura’s for 
delienating views in Perfpe&ive, Convex, and 
Concave Speculums of all Sizes; Magick Lan- 
thorns. Opera Glafles, Multiplying and Magni¬ 
fying Glaffes, Barometers, Thermometers •, with 
many other Curiofities not here mentioned. 

REFRACTING TELESCOPES IMPROVED, 
By a method founded on the jufteft Principles and 
Rules of Opticks, and are allowed by the beft 
Judges in Theory (who have made the Compa- 
rifon) to excell any yet made in England, and 
equal in all refpefts to thofe of the celebrated 
Petro Patrone at Milan ; by which Improve¬ 
ment, thofe of two, three, and four Feet, have 
by Experience been found to be much more ufe- 
ful at Sea, than any have hitherto been, and are 
made ONLY by the abovefaid Operators. 

f S 33 
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